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Abstract 

Background: Early childhood caries (ECC) is a public health problem due to its impact on children's health, 
development and well being. Little is known about early childhood oral health in the West Indies or the influence 
of social and behavioural factors on the prevalence and severity of early childhood caries in this preschool 
population. The aims of this study were to describe the prevalence and severity of ECC in preschool children in a 
region of central Trinidad and to explore its relationship with social and behavioural factors. 

Method: A cross-sectional survey was undertaken on children aged 3-5 years-old from a random sample of 
preschools in central Trinidad. Oral health examinations were conducted for children for whom parental consent 
was given, using WHO criteria (visual diagnosis / cavitation at d3). A self-reported questionnaire was distributed to 
all parents and caregivers. Variables included socio-demographics, oral health knowledge, attitudes and behaviours, 
visible caries experience and treatment need. 

Results: 251 children were examined, 50.2% were male with a mean age of 3.7 years (SD 0.67) and 71% were of 
Indian ethnicity. The prevalence of ECC was 29.1% and the prevalence of severe early childhood caries (S-ECC) was 
17.5%. 29.9% of children had some treatment need, with 12% in need of urgent care or referral. Poisson generalized 
linear mixed model analysis found a higher rate of visible caries experience for children who ate sweet snacks more 
than twice a day (p < 0.001), had poorer parental dental health ratings (p < 0.0001), a previous dental visit 
(p < 0.0001) and difficulty finding dental care (p < 0.001). 

Conclusion: The prevalence and severity of ECC in central Trinidad was related to oral health behaviours and 
access to dental care. Oral health promotion should include more supportive and practical advice for parents and 
caregivers of preschool children along with improved access to dental care to enable primary prevention and 
management of ECC. 
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Background 

Early childhood caries (ECC) has been defined as 'the 
presence of one or more decayed, missing due to caries, 
or filled tooth surfaces in any primary teeth in children 
under 6 years of age' [1,2]. In its more rampant form it 
is now described as severe early childhood caries (S-ECC), 
which is defined for 3-5 year-olds as one or more cavi- 
tated, (missing due to caries) or filled smooth surface in 
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primary maxillary anterior teeth or a decayed, missing or 
filled tooth score of>4 (age 3), > 5, (age 4), or>6 (age 
5) [2]. This replaces older terms such as 'nursing-bottle 
caries' and 'baby-bottle-tooth decay'. There is still some 
variation due to differences in case-definitions. Inter- 
nationally, the prevalence of ECC has been reported to 
range from 6-90%, with most developed countries in the 
lower end, and most developing countries, in the middle 
to higher end of this range [3]. Within-country disparities 
are also common, with preschool children from disadvan- 
taged communities generally experiencing higher levels of 
disease than the general population [4,5] . 



o 



© 2013 Naidu et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative 
BlOlVICCl Central Commons Attribution License (http//creativecomn ons.org/lii :ns< -w~ h perm ts unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 



Naidu et al. BMC Oral Health 2013, 13:30 
http://www.biomedcentral.com/1472-6831/13/30 



Page 2 of 7 



Due to its high prevalence, impact on quality of life, 
potential for increasing risk of caries in the permanent 
dentition and role in oral health inequalities, ECC is 
recognised as a serious public health problem [5], Socio- 
economic, socio-cultural and socio-behavioural determi- 
nants are believed to influence specific risk factors for 
ECC such as dietary and feeding practices, oral hygiene 
and dental attendance patterns [6,7]. These risk factors 
do not work independently but are likely to have a com- 
plex interplay. Fisher-Owens et al. [8] describe a multi- 
level conceptual model to explain influences at the child, 
family and community level. At the child level, risk fac- 
tors include: genetic, biological, social and physical en- 
vironment and health behaviours. At the family level, 
they include: socioeconomic status, family function and 
health behaviours, and at the community level: culture, 
social capital, fluoridation and the healthcare system. 

ECC in the West Indies and children's oral health in 
Trinidad and Tobago 

There is a paucity of data on ECC in the Caribbean region. 
In Anguilla, caries prevalence among children aged 
36-71 months was 21% with S-ECC affecting 17% of the 
sample [9]. 

Trinidad and Tobago is a twin-island, English-speaking 
democratic republic in the West Indies. At the last census 
the total population was 1.3 million with 25% under the 
age of 15 [10]. Arising from its colonial history, the coun- 
try has a multi-ethnic composition, with people of Indian, 
African and mixed descent being the main ethnic groups. 
Approximately one quarter of the population live in rural 
areas [10]. 

There are currently no published epidemiological data 
on the oral health of preschool children in Trinidad and 
Tobago. However, the persistence of untreated caries in 
the primary dentition of school-aged children can be 
considered a public health problem, as a national survey 
in Trinidad reported almost two thirds of 6-8 year-olds 
had caries experience [11]. Acute problems arising from 
decayed primary teeth were also the most frequent cause 
of emergency dental visits in a dental hospital clinic [12]. 
Risk models have shown that decayed teeth presenting 
at primary school-age indicate these children are likely to 
have been at high risk for caries during their pre-school 
years [13]. Furthermore, a preliminary Trinidadian-based 
study, among a sample of parents and caregivers attending 
a dental hospital clinic, exposed confusion, lack of accur- 
ate information and low awareness of preventive dental 
care for preschool children [14]. 

Determining the role of social and behavioural risk fac- 
tors on oral disease levels and outcomes can help inform 
oral health policy and in particular, the development of 
appropriate oral health promotion strategies. 



Aim 

The aims of this study were to describe the prevalence 
and severity of ECC among preschool children in Trinidad 
and explore the relationship between ECC and social and 
behavioural determinants. 

Methods 

A cross-sectional oral health survey of preschool children 
was undertaken in the Caroni region of central Trinidad. 
The Caroni region can be considered one of the more 
populous regions of the island, and home to a mixture of 
urban and rural communities with a broad socioeconomic 
spectrum. The accessible population were children aged 
3-5-years, attending preschools in the Caroni Education 
District, registered with the Trinidad and Tobago Min- 
istry of Education. Preschools in the Caroni region are 
generally situated in urban centres however, children 
attending these preschools are drawn from across the 
education district catchment area, which includes chil- 
dren living in rural home addresses. Based on this list, 
there were 27 government/government-assisted and 57 
non-government preschools in the District at the time 
of the survey, with an enrolled population of approxi- 
mately 2000 children. 

Sample selection 

A required sample size of 250 was based on an estimated 
caries prevalence of 30% (using data from neighbouring 
islands) and a 6% level of precision. Assuming an average 
of 30 children per preschool and approximately 20% non- 
response rate, this required 10 preschools in the sample. 
Very small schools (enrolment <15) and very large schools 
(enrolment >60) were excluded from the sampling frame. 
This was done to include preschools of similar sizes in the 
sample and facilitate data collection by a single examiner. 
Drawn from the remaining list of preschools in the 
sampling frame, the final random selection resulted in a 
mix of 3 government/government-assisted and 7 non- 
government preschools. 

Permission and liaison 

Ethical approval for the study was obtained from the Uni- 
versity of the West Indies Faculty of Medical Sciences, Re- 
search Ethics Committee. Permission was sought from the 
head teachers / administrators of each selected preschool, 
for their preschool to take part in the study. For pre- 
schools that agreed, individual parents and caregivers were 
invited by letter to complete a self-administered question- 
naire and provide written positive consent for an oral 
examination of their child / children. 

Instruments and variables 

The self-administered parent/caregiver questionnaire was 
based on a previous instrument used in Trinidad [14]. 
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Children were also assessed for behaviour rating using the 
Frankl Behaviour Rating Scale at the point of attempting 
oral examination [15]. 

The following variables were included. 

Questionnaire variables: Parent/ caregiver age, sex, 
ethnicity, occupation of head of household, level of educa- 
tion, rating of child's dental health, oral health knowledge 
beliefs and practices, child age, ethnicity, sex, health and 
development. 

Clinical variables: Dentition status and treatment need 
and need for urgent care or referral, based on WHO 
1997 criteria [16]. Specific codes from the dentition sta- 
tus were subsequently used for calculation of the 'dmft' 
index score, to indicate caries experience. For the (d) 
component, this included dentition status: 'Decayed' and 
'Filled with decayj for the (f) component: 'Filled, no 
decay' and for (m) component: 'Missing as a result of 
caries'. Primary teeth considered to have been lost due 
to trauma were coded separately and not included in the 
count for caries experience. 

Treatment need was assessed for each tooth immedi- 
ately after the tooth status was recorded. Treatment 
need categories included: no-treatment, preventive care, 
one-surface restoration, two or more-surface restoration, 
crown, pulp care, extraction. A child was recorded as in 
need of urgent care / referral for dental treatment if it 
was assessed that pain, infection or serious illness might 
have otherwise occurred in a short period of time (few 
days to a month). 

Examination protocol 

Oral examinations were undertaken by a single trained and 
calibrated examiner (RN) working with an assistant/data 
recorder. Dental caries was measured using WHO 1997 
criteria but without the use of an explorer [16]. Caries 
was recorded at the d3 level (cavitation into dentine). 
Teeth were not dried but soft debris on tooth surfaces 
was removed with a cotton roll or gauze square and 
assessed visually, using a disposable mouth mirror. 
Children were examined in their preschool classroom 
using natural light, in a seated position on a small 
chair/bench with the examiner positioned behind. A 
second attempt was made to examine children who ini- 
tially refused (this second attempt followed completion 
of oral examinations on compliant children whom the 
previously non-compliant children were able to ob- 
serve). Before the examinations a dental health presen- 
tation was given in each preschool using puppets. After 
the oral examinations, all children were given colouring 
books and a toothbrush. 

The questionnaire and clinical protocol were piloted 
in a single preschool not included in the final sample. 
Minor changes were made to the questionnaire follow- 
ing the pilot phase to improve question clarity. Data 



were processed and analysed using SPSS version 16 and 
R statistical program version 2.13.1. 

Statistical analysis 

Means, standard deviations and 95% confidence intervals 
were calculated for continuous variables and proportions 
with 95% confidence intervals for categorical variables. 
Pearson Chi-square was employed in the bivariate analyses 
comparing proportions with visible caries experience and 
no visible caries experience. Statistical significance was 
set at p<0.05. 

In the multiple variate analyses, visible caries experi- 
ence (dmft) was modelled both as a Poisson generalized 
linear mixed model (GLMM) for actual counts of dmft 
and a Logistic GLMM for presence and absence of vis- 
ible caries experience. Children were considered nested 
within preschool clusters to control for similarities be- 
tween children attending the same preschools. The ana- 
lysis was conducted using the package lme4 in R [17]. 
Potential model predictors were recoded as required by 
collapsing sparsely populated levels. To achieve a parsi- 
monious model, only model terms with confirmed sig- 
nificance at an alpha of 5% were retained in the final 
model based on changes in the Akaike Information Cri- 
terion [18]. However, for comparative purposes, the Lo- 
gistic model results retained the same set of variables as 
for the Poisson model. Missing values were assumed to 
be missing completely at random and so were excluded 
from the modelling. 

The Kappa statistic was used to assess intra-examiner 
reliability. 

Results 

Response to the survey 

Nine preschools took part in the study. From an enrol- 
ment of 340 children, 314 parents gave consent for the 
oral examination (92% parental response rate). Of these 
children, 36 (11.5%) were absent on the day and 27 
(8.6%) refused examination, being recorded as 'definitely 
negative' behaviour' on the Frankl Behaviour rating 
scale. Two hundred and fifty one children completed the 
oral examination having shown 'positive' or 'definitely 
positive' behaviour. 

Demographics of children who completed the oral 
examination 

The age range of the 251 children who completed oral 
examinations was 3 to 5 years with a mean age of 
3.7 years (SD 0.67). One hundred and twenty six (50.2%) 
were male. Seventy per cent were of Indian ethnicity, 
18% mixed and 9.6% of African ethnicity. Health or de- 
velopment concerns were reported in 14% of children, 
with issues regarding general health the most commonly 
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reported concern (8.4%) followed by problems with 
hearing and eyesight (as reported by parents/caregivers). 

Examiner reliability 

Examiner reliability was tested by re-examination of chil- 
dren at one preschool (25 children). Re-examinations took 
place on the same day as data collection, after an interval, 
having examined all the children once. The Kappa statistic 
for intra-examiner reliability (caries experience) was 0.9. 



Table 1 describes significant associations between the 
proportion of children with visible caries experience and 
socio-behavioural factors. The proportion of children with 
visible caries experience was significantly associated with 
parents who rated their child's oral health as fair to poor, 
the child having visited a dentist or dental nurse, those 
who had difficulty in finding dental care and children with 
more frequent intake of fruits and sweet snacks. 



Visible caries experience (ECC) 

The frequency distribution of caries experience was 
highly positively skewed with most children (70.9%) hav- 
ing no visible caries experience (dmft = 0). Seventy three 
children (29.1%) children had some visible caries experi- 
ence (dmft > 0), with similar proportions among male 
and female children (29.4% and 28.8%, respectively). The 
mean dmft for the whole sample was 1.40 (SD 3.01, 95% 
CI: 1.03-1.78). When children with no visible caries 
experience (dmft = 0) were excluded, the mean dmft for 
the remainder of the sample (dmft > 0) was 4.82 
(SD 3.83, 95% CI: 3.93-5.72) with the majority of this 
being untreated decay (dt) mean 4.71 (SD 3.80, 95% 
CI: 3.82-5.60). 

Severe early child hood caries (S-ECC) 

Forty four children (17.5%) had evidence of severe early 
childhood caries i.e. one or more cavitated, missing due 
to caries, or filled primary maxillary anterior teeth. This 
definition was adapted from the AAPD/AAP definition 
[2] to account for use of whole tooth score rather than 
surface score. 

Treatment need 

Seventy five children (29.9%) had some treatment need be- 
yond routine preventive care. The majority of this need 
(88%) was for one or two surface restorations and 36% for 
pulp care or extraction. Children may have required more 
than one treatment type so the percentages do not total to 
100. Thirty children (40% of those with some treatment 
need), were in need of urgent care, mostiy due to caries 
and its sequelae (pulp infection and abscess). 

Social and behavioural factors 
Bivariate model 

The null hypothesis used in these analyses was that there 
were no social and behavioural differences between the 
proportions of children with visible caries experience and 
those without visible caries experience. In the bivariate 
analyses no significant associations were found for propor- 
tions of children with/without visible caries experience 
and socio-demographic variables, socioeconomic status, 
oral health knowledge, oral hygiene and fluoride use, 
breastfeeding history and use of a feeding bottle. 



Table 1 Socio-behavioural factors and proportions of 



children with visible caries N = 251 


Oral health knowledge, 
attitudes and dental 

aiici iua 1 1 V-C 


No visible caries 
experience 
(dmft = 0) 

n (%) 


Visible caries 
experience 
(dmft > 0) 

n (%) 


p-value 
(Chi 

cm la r&\ 


How would you rate 
your child's dental 
health 








Excellent 


*f 1 IZj.J/ 


7 (Q 7\ 




Very Qood 




J \ZU.O) 






59 (33 5) 


20 (27 8) 




Fair 


z {O.oj 






Poor 


1 m a\ 
l (U.o) 


ii fi £ ?\ 


<U.UU I 


Has your child ever 
visited a dentist or 
dental nurse 








Yes 


50 (28.7) 


37 (51.4) 




No 


124 (71.3) 


35 (48.6) 


<0.01 


Have you ever had 
difficulty in finding 
dental care for your 
child 








Yes 


14 (8.5) 


14 (20.3) 




No 


151 (71.3) 


55 (79.7) 


0.02 


How often does your 
child have fruits 








Never 


2 (1.1) 


0(0) 




Rarely 


11 (6.2) 


5 (6.8) 




Once a day 


93 (52.5) 


22 (30.1) 




Twice a day 


41 (23.2) 


21 (28.8) 




More than twice a day 


30 (16.9) 


25 (34.2) 




Don't know 


0 


0 


<0.01 


How often does your 
child eat sweet snacks 








Never 


2 (1.1) 


1 (14) 




Rarely 


48 (27.1) 


10 (14.1) 




Once a day 


80 (45.2) 


26 (36.6) 




Twice a day 


29 (1 6.4) 


11 (15.3) 




More than twice a day 


18 (10.1) 


23 (32.4) 




Don't know 


0 


1 (14) 


<0.01 



Naidu et al. BMC Oral Health 2013, 13:30 
http://www.biomedcentral.com/1472-6831/13/30 



Page 5 of 7 



Multiple variate models 

The Poisson generalized linear mixed model of dmft 
counts (Table 2) shows the rate of visible caries experi- 
ence (dmft) nearly doubles for children who have 2 or 
more sweet snacks daily as compared to those who 
never or rarely eat sweet snacks. As general dental 
health rating improves, the rate of visible caries experi- 
ence drops significantly for dental health rating: average, 
good or excellent, compared to: fair or poor. Those chil- 
dren with no previous experience of dental care had only 
half the rate of visible caries experience compared to 
those with previous experience of dental care. The rate 
of visible caries experience also reduced considerably for 
children who had no difficulty in finding dental care as 
compared to those who did. 

In the Logistic Poisson generalized linear mixed model 
for presence/absence of visible caries experience 
(Table 3), frequency of sweet snacks and difficulty in 
finding dental care were not significant. The remaining 
terms (dental health rating and previous dental experi- 
ence) remained significant with results in good agree- 
ment with the Poisson model. 

Discussion 

The response rate for the oral examinations was affected 
mainly by absence of children on the day of the visit, 
followed by non-compliance. Although designed for as- 
sessment of child behaviour during dental treatment, the 
Frankl scale [15] was used in this study to assess compli- 
ance with the oral examination. Non-compliance (Frankl 

Table 2 Estimated rate of visible caries experience based 
on Poisson generalized linear model with children nested 
in preschools 

Estimated 
rate of 95% va | ue 

Term visible caries Confidence ^ va ue 

experience nterval 
(dmft) 



ntercept 


2.58 


0.95 


- 7.00 


0.06 


Frequency sweet snacks = 
1 daily (base = rarely or never) 


0.98 


0.67 


- 1.41 


0.90 


Frequency sweet snacks = 

2 > daily (base = rarely or never) 


1.85 


1.32 


- 2.58 


<0.001 


Dental health rating by parent = 
average (base = 
fair or poor) 


0.12 


0.16 


- 0.30 


<0.0001 


Dental health rating by parent = 
good (base = fair or poor) 


0.22 


0.08 


- 0.17 


<0.0001 


Dental health rating by parent = 
excellent (base = fair or poor) 


0.17 


0.11 


-0.27 


<0.0001 


Previous dental visit = no 
(base = yes) 


0.49 


0.38 


-0.64 


<0.0001 


Difficulty finding dental care = 
no (base = yes) 


0.65 


0.48 


- 0.86 


<0.001 



Table 3 Estimated odds ratio for presence versus absence 
of visible caries experience based on a Logistic 
generalized linear mixed effects model with children 
nested in preschools 



Term 


Estimated 
odds ratio 


95% 
Confidence 
interval 


p-value 


Intercept 


1.40 


0.11 - 17.16 


0.792 


Frequency sweet snacks = 
1 daily (base = rarely or never) 


1.10 


0.45 - 2.68 


0.840 


Frequency sweet snacks = 

2 > daily (base = rarely or never) 


2.13 


0.86 - 5.25 


0.102 


Dental health rating by parent = 
average (base = fair or poor) 


0.20 


0.08 - 0.50 


0.001 


Dental health rating by parent = 
good (base = fair or poor) 


0.12 


0.05 - 0.30 


<0.001 


Dental health rating by parent = 
excellent (base = fair or poor) 


0.11 


0.03 - 0.34 


<0.001 


Previous dental visit = 
no (base = yes) 


0.13 


0.17 - 0.68 


0.002 


Difficulty finding dental care = 
no (base = yes) 


0.47 


0.19- 1.20 


0.115 



score 'definitely negative') was considered an indication 
of Dental Behaviour Management Problems (DBMP). 
DBMP in preschool children can have implications for 
service provision with respect to choice of treatment, 
need for specialist referral and additional clinical re- 
sources. A measure of DBMP should therefore form part 
of the oral health assessment for young children [19]. 

Comparison of the present data with international caries 
data for preschool children must take account of meth- 
odological differences such as use of national survey data 
versus sub-samples, differing age ranges, ECC definitions 
and examination criteria. Despite these considerations, 
some overall trends are apparent. The prevalence of ECC 
in the present study was similar to a neighbouring 
English-speaking Caribbean island [9] but much lower 
than that seen in some other developing countries around 
the world [20,21]. Interestingly, the prevalence of caries 
experience in Trinidad was also similar to recent data 
reported in the UK [22]. Almost a fifth of children in the 
present study showed evidence of S-ECC, again similar to 
previously- reported Caribbean data [9]. 

Consistent with most of this ECC experience attribut- 
able to decayed teeth (dt), the majority of children who 
were in need of treatment in the present study required 
restorative care, with a smaller proportion needing pulp- 
care or extraction. Importantly, over a third of children 
with unmet treatment need required urgent care, to ad- 
dress problems resulting from untreated caries such as 
dental abscess. 

Debate has arisen over the most effective and appro- 
priate methods for addressing untreated caries in the 
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primary dentition of young children. Some research has 
shown that the majority of un-restored carious primary 
teeth remain symptomless until exfoliation [23]. How- 
ever, the carious primary teeth most likely to go on to 
cause pain, are molars affected soon after eruption, 
which progress rapidly to large cavities [24]. In addition, 
the risk of young children experiencing pain and sepsis 
increases with higher caries experience, suggesting that 
children at high risk for ECC would benefit the most 
from dental intervention [25]. 

Data from the last national oral health survey of school- 
children in Trinidad and Tobago indicated that the major- 
ity of treatment need was for restorations and extractions 
in the primary teeth of 6-8 year-olds [11]. This again sug- 
gests that much of the ECC that develops in the preschool 
period remains untreated into the early school years. This 
situation can lead to a 'downward spiral' of delayed care- 
seeking for ECC and symptom-based attendance for den- 
tal care [25], as evidenced by ECC related problems being 
the most frequent reason for attendance at emergency de- 
partments [26]. Based on the analysis in the present study, 
both having difficulty in finding dental care and having 
attended a dentist were related to a higher rate of visible 
caries experience. This finding may suggest problems with 
access to dental care as well as some children attending 
due to a caries-related problem, as symptoms such as pain 
or infection would be more likely in children with a higher 
rate of caries experience. This would be consistent with 
the issue of symptom-based dental visits for ECC [25,26] . 

Prevention and management of ECC should therefore 
involve early dental attendance, that is, by 12 months of 
age, to establish a 'dental home' early in a child's life. 
The 'dental home' can enable 'anticipatory guidance' car- 
ies risk assessment and early intervention for dental 
problems [27-29]. 

Although there is a well-established link between lower 
SES and higher caries experience in young children [30] 
this was not a finding of the present study. This may have 
been due to the sample size and/or lack of sensitivity with 
respect to the proxy variables, 'highest level of education' 
and 'parent/ caregiver occupation'. Use of household- 
income may have been more discriminating but collection 
of this information was considered too intrusive. However, 
consistent with the literature on dietary practices was the 
finding of a significantly greater proportion of children 
with visible caries experience among those who ate sweet 
snacks 'twice' or 'more than twice' a day, Greater fre- 
quency of sweet snacks was also associated with a 
higher rate of visible caries experience in the Poisson 
regression model. 

Lower oral health ratings were associated with a higher 
rate of caries experience in the Poisson regression model. 
This generally accurate parental perception of the child's 
oral health status is consistent with the literature, as 



parental oral health ratings of their children have been 
shown to correlate with actual clinical status and need for 
dental treatment [31]. 

In a recent systematic review it was concluded that 
parental oral health behaviour was an intermediary in 
the development of ECC, being the result of their oral 
health knowledge, attitudes and beliefs, which in turn 
are influenced by education, socioeconomic status and 
culture [32]. This was found to be consistent with the 
findings of the present study where parent/caregiver oral 
behaviours such as dental attendance and dietary habits 
were associated with a higher rate of visible caries ex- 
perience in the Poisson regression model. To be effect- 
ive, oral health promotion should therefore include an 
understanding of parent and caregiver knowledge and 
attitudes [33] and oral health advice must be clear and 
appropriate [34]. 

Adopting a more client-centred approach, which con- 
siders underlying social determinants of health, may help 
to motivate parents and caregivers to adopt healthier den- 
tal health behaviours for their families. One such approach 
is motivational interviewing (MI), a counselling method 
that attempts to elicit behaviour change by resolving am- 
bivalence and increasing self-efficacy [35] . 

Limitations of the study 

The possibility of selection bias must be considered in this 
study. Not all children in this age group attend preschools 
or day-care facilities and their socio-demographic / behav- 
ioural characteristics may have differed from those chil- 
dren sampled through preschool enrolment. Also, caries 
experience and socio-behavioural factors among children 
who refused or were not present on the day for the oral 
examination (almost of fifth of those for whom parental 
consent was given), may have differed from those who 
were examined. Bias may also have arisen from exclusion 
of very small and very large preschools from the sampling 
frame. Furthermore, although possibly representative of 
preschool children in the Caroni education district of cen- 
tral Trinidad, these data may not reflect the oral health of 
all preschool children across the nation. Associations be- 
tween caries experience and socio-behavioural factors may 
have differed if non-cavitated lesions were included. 

Being cross-sectional in design the context and temporal 
effect of the identified risk factors is not clear. This may 
have also resulted in apparent paradoxes in the final re- 
gression model which included theoretical antecedent 
events (frequency of sweet snacks), concurrent events 
(parental assessment of child oral health) and downstream 
events (dental attendance). 

Conclusions 

The prevalence and severity of ECC in this sample of pre- 
school children in Trinidad suggest the need for improved 
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access to dental care and more effective oral health pro- 
motion for this population group. This should include pri- 
mary prevention and interventions that offer more 
practical advice and support for parents and caregivers, 
including counselling type approaches that consider the 
social determinants of oral health. 

Abbreviations 

AAPD: American Academy of Paediatric Dentistry; AAP: American Academy 
of Paediatrics; DBMP: Dental behaviour management problems; 
Dmft: decayed, missing and filled teeth; ECC: Early childhood caries; 
S-ECC: severe early childhood caries; WHO: World Health Organisation. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

RN conducted the fieldwork and data collection. RN and JN contributed to 
the design of the study, RN, JN and AK contributed to data analysis / 
interpretation and preparation of the manuscript. All authors read and 
approved the manuscript. 

Acknowledgments 

The authors would like to thank the following for their help in the development 
and conduct of this research. Drs. Ramaa Balkaran & Hema Singh (The University 
of the West Indies) for assistance with fieldwork, Dr. Donald Simeon and Miss. 
Shelly Hunte (Caribbean Health Research Council) for help with sample 
selection and data analysis, preschool staff who facilitated the study and all 
parents/caregivers and children who participated. This research was funded by 
a grant from the University of the West Indies Research and Publication Fund. 

Author details 

'Faculty of Medical Sciences, The University of the West Indies, St. Augustine, 
Trinidad and Tobago. 2 School of Dental Sciences, Trinity College Dublin, 
Dublin 2, Ireland, department of Public Health & Primary Care, Trinity 
College Dublin, Dublin 2, Ireland. 

Received: 12 November 2012 Accepted: 8 July 2013 
Published: 9 July 2013 

References 

1 . Drury TF, Horowitz Al, Ismail Al, Maeterns MP, Rozier RG, Selwitz RH: 
Diagnosing and reporting early childhood caries for research purposes. 
J Public Health Dent 1999, 59:192-200. 

2. American Academy of Paediatric Dentistry and the American Academy of 
Paediatrics: Policy on early childhood caries (ECC): classifications, consequences 
and preventive strategies. Reference manual Chicago: Oral Health Policies. 
(Revised 2011). www.aapd.org/media/Policies_Guidelines/ 
P_ECCCIassifications.pdf. 

3. 0' Mullane D, Parnell C: Early childhood caries: a complex problem 
requiring a complex solution. Community Dent Health 201 1, 28:254. 

4. Pine CM, Adair PM, Peterson PE, et al: Developing explanatory models of 
health inequalities in childhood dental caries. Community Dent Health 
2004, 21(Supplement):86-95. 

5. Seow WK: Environmental, maternal and child factors which contribute to 
early childhood caries: a unifying conceptual model. Int J Paed Dent 2012, 
22:157-168. 

6. Harris R, Nicholl A, Adair PM, Pine CM: Risk factors for dental caries in 
young children: a systematic review. Community Dent Health 2004, 
21(Supplement):71-85. 

7. Tinanoff N, Resine S: Update on early childhood caries since the surgeon 
General's report. Academic Paediatrics 2009, 9:396-403. 

8. Fisher-Owens SA, Gansky SA, Piatt U, Weintraub JA, Soobader MJ, 
Bramlett MD, Newacheck PW: Influences on children's oral health: a 
conceptual model. Paediatrics 2007, 120:510-520. 

9. Adewakun AA, Beltran-Aguillar E: Early childhood caries in Anguilla, 
British West Indies. Am J Gen Dent 2003, 16:42-47. 

10. Pan American Health Organisation: Health in the America's Volume II. 
Trinidad and Tobago. Washington: Countries; 2007. 



1 1 . Naidu RS, Prevatt I, Simeon D: The oral health and treatment needs of 
schoolchildren in Trinidad and Tobago: findings of a national survey. 

Int J Paed Dent 2006, 16:412-418. 

12. Naidu RS, Boodoo D, Perclval T, Newton JT Dental emergencies 
presenting to a university-based paediatric clinic in the West Indies. Int J 
Paed Dent 2005, 15:177-184. 

1 3. Al-Ghanim N A, Adenubi J, Wyn AA, Khan: Caries predictive model in 
preschool children in Ryadh, Saudi Arabia. Int J Paed Dent 1998, 8:1 15-122. 

14. Naidu R, Davis L: Parent's views on factors influencing the dental health 
of Trinidadian preschool children. Community Dent Health 2008, 25:44-49. 

15. Frankl SN, Shiere FR, Fogels HR: Should the parent remain with the child 
in the dental operatory? ASDCJDent Child 1962, 29:150-167. 

16. World Health Organisation: Oral health surveys: basic methods. Geneva; 1997. 

1 7. Bates D, Maechler M, Bolker B: Ime4: Linear mixed effects models using S4 
classes, ft package version 0.999999-0; 2012. http://CRAN.R-project.org/ 
package = Ime4). 

18. Akaike H: A new look at the statistical model identification. IEEE Trans 
Autom Control 1974, 19:716-723. doi:l 0.1 109/TAC1 974.1 100705. 

19. Ramos-Jorge ML, Marques LS, Pavia SM, Serra-Negra JM, Pordeus I A: 
Predictive factors for child behaviour in the dental environment. Eur Arch 
Paed Dent 2006, 7:253-257. 

20. Al-Malik Ml, Holt R, Bedi R: Prevalence and patterns of caries, rampant 
caries and oral health in two to five-year-old children in Saudi Arabia. 
J Dent Child 2003, 70:235-242. 

21. Zeng X, Yan L, Du M, Bedi R: Dental caries experience of preschool 
children from different ethnic groups in Guangxi province in China. 
J Oral Health Prev Dent 2005, 1:25-31. 

22. McMahon AD, Blair Y, McCall DR, Macpherson LMD: The dental health of 
three-year-old children in greater Glasgow, Scotland. Brit Dent J 2010, 209:1-6. 

23. Levine R, Pitts NB, Nugent ZJ: The fate of 1,587 unrestored carious 
deciduous teeth: a retrospective general dental practice based study 
from northern England. Brit Dent J 2002, 193:99-103. 

24. Milsom K, Tickle M, Humphris GM, Blinkhorn AS: The relationship between 
anxiety and dental treatment experience in 5-year-old children. Brit Dent 
J 2003, 194:503-506. 

25. Pine C, Harris RV, Bumside G, Merret MCW: An investigation of the 
relationship between untreated decayed teeth and dental sepsis in 
5-year-old children. Brit Dent J 2006, 200:45-47. 

26. Casamassimo P, Thikkurissy S, Burton L, Edelstein BL, Maiorini E: Beyond the 
dmft: the human and economic cost of early childhood caries. J Am Dent 
Assoc 2009, 140:650-657. 

27. American Academy of Paediatrics: Policy Statement. Oral health risk 
assessment and establishment of the dental home. Paediatrics 2003, 
13:1113-1115. 

28. Lee JY, Bouwens TJ, Savage MF, Vann WF Jr: Examining the cost- 
effectiveness of early dental visits. Paedr Dent 2006, 28:1 92-1 98. 

29. Ramos-Gomez FJ, Crystal YO, Domejean S, Featherstone JDB: Minimal 
intervention dentistry: part 3. Paediatric dental care - prevention and 
management protocols using caries risk assessment for infants and 
young children. Brit Dent J 201 2, 213:501-508. 

30. Hal let KB, O'Rourke P: Social and behavioural determinants of early 
childhood caries. Aus Dent J 2003, 48:27-33. 

31 . Telaker B, Rozier G, Slade G, Ennet ST: Parental perceptions of their 
preschool-aged children's oral health. J Am Dent Assoc 2005, 1 36:364-372. 

32. Hooley M, Skouteris H, Bognanin C, Satur J, Kilpatrick N: Parental influences 
and the development of dental caries in children aged 0-6: a systematic 
review of the literature. J Dent 201 2, 40:873-885. 

33. Schroth PJ, Brothwell DJ, Moffat ME: Caregiver knowledge and attitudes of 
preschool oral health and early childhood caries. Int J Circumpolar Health 
2007, 66:153-167. 

34. Arora A, McNab MA, Lewis MW, Hilton G, Blinkhorn A, Schwarz E: 'I can't 
relate it to teeth': a qualitative approach to evaluate oral health 
education materials for preschool children in New South Wales, 
Australia. Int J Paed Dent 2012, 22:302-309. 

35. Yevlahova D, Satur J: Models for individual oral health promotion and 
their effectiveness. Aus Dent J 2009, 54:190-197. 



doi:1 0.1 1 86/1 472-6831-1 3-30 

Cite this article as: Naidu ef al: Socio-behavioural factors and early 
childhood caries: a cross-sectional study of preschool children in central 
Trinidad. BMC Oral Health 201 3 1 3:30. 



